Dioxin- and Ah receptor-dependent protein binding to xenobiotic responsive elements and G-rich DNA studied by in vivo footprinting.
DNA-protein interactions before and after transcriptional activation of the carcinogen- and dioxin-inducible enhancer of the murine CYP1A1 gene were detected in vivo by treatment with dimethyl sulfate followed by ligation-mediated, polymerase chain reaction-aided genomic sequencing. Following 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) treatment of mouse Hepa-1 hepatoma cells, evidence of protein binding was detected at the sequence 5' CACGCNA/T 3' within two previously defined xenobiotic response elements (XREs). The observed XRE footprint was similar to that previously identified by in vitro methylation protection footprints and attributed to the binding protein for 2,3,7,8-tetrachlorodibenzo-p-dioxin the Ah receptor. No XRE footprinting was observed in Hepa-1 mutant cells possessing a defective Ah receptor. Unexpectedly, evidence of protein binding was also detected at a G-rich DNA sequence immediately adjacent to one of the XREs. Footprinting of the G-rich sequence element, like that of XRE1 and XRE2, was dependent on the presence of a functional Ah receptor. The Ah receptor is therefore able to bind to its own DNA target sites in vivo and is also required for the binding of a second factor to the G-rich element.